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Description 

The invention relates to a machine for cutting 
rolls or logs, formed by wound web material, to 
form a plurality of shorter rolls, according to the 
preamble of claim 1 . The invention relates also to a 
method for cutting logs and forming small rolls 
therefrom, according to the preamble of claim 17. 

More particularly, the invention relates to a 
cutting machine comprising a unit rotating about an 
axis parallel to the axis of the log to be cut and 
carrying a cutting tool rotating about an axis par- 
allel to the axis of rotation of said unit. 

Presently known cutting machines of this type 
are able to carry out cutting operations with the log 
at a standstill. Once the log to be cut has been 
placed on the machine guide and fastened thereon, 
the rotating blade of the machine cuts a small roll 
while the log remains stationary. When the blade is 
clear of the log, the latter is moved forward an 
increment equal to the length of the roll to be cut, 
and then stopped again to perform the next cut. 
These machines work, therefore, in an intermittent 
manner. This creates lost work times and 
drawbacks due to the intermittent motion imparted 
to the log and, in particular problems of inertia due 
to difficulties in controlling the log motion, fre- 
quently leading to non-uniform lengths of the small 
rolls. 

In view of the above, cutting machines have 
been studied in which the cutting of the log takes 
place by keeping the log in motion also during the 
cutting operation. Such a machine is described in 
U.S. Patent 4,041,813. In these machines, the ro- 
tary cutting blade is carried by a unit which, in turn, 
rotates about an axis inclined to the axis of the log 
to be cut. In this way, as the blade-carrying unit 
rotates, the blade moves with a motion which has, 
on a horizontal plane, which passes through the 
axis of the log to be cut, a component which is 
parallel to the log axis. Since whatever the angular 
. position of the blade-carrying unit, the blade of the 
cutting tool has to lie always in a plane perpendicu- 
lar to the axis of the log to be cut, and thus these 
machines require a complex kinematic system 
which keeps the axis of the cutting blade con- 
stantly parallel to the log axis. An oscillatory motion 
of the tool axis with respect to the tool-carrying unit 
is thus obtained. 

These second types of machines have a par- 
ticularly complex construction. Moreover, the law of 
motion of the cutting tool is not the optimal one, 
because the tool motion, as projected onto the 
horizontal lying plane of the axis of the log to be 
cut, is a sinusoidal motion. 

From US-A-3.21 3.731 a log cutting machine is 
known, wherein the log advancing means are op- 
erated continuously at constant speed. The rotating 



cutting blade is provided with a reciprocating mo- 
tion. The forward stroke of the blade is performed 
at the same advancing speed of the logs. By 
moving the logs at constant speed, several advan- 
5 tages obtained. The first to be mentioned is the 
increase of productivity and, secondly, a greater 
uniformity of the finished product. In fact, since the 
log to be cut is never brought to a definite stop, the 
phenomena of inertia, which in the known ma- 
w chines cause the cutting of small rolls of different 
lengths, are much reduced or even eliminated. 

The object of the invention is to improve the 
machine of the prior art, in order to achieve several 
further advantages and overcome some of the limi- 
75 tations thereof. 

The invention is based on the observation that, 
in order to achieve the above-mentioned advan- 
tages of higher productivity and elimination of iner- 
tia-phenomena, it is not necessary that the feeding 
20 speed of the log to be cut be constant. On the 
contrary, according to the invention, provision is 
made for the log feeding speed to vary between a 
minimun value during the cutting, that is, when the 
tool is within the log to be cut, and a maximum 
25 value, when the tool is cleared of the log. This 
brings about the advantage of limiting the forward 
travel of the tool and thus the resulting accelera- 
tions, with a substantial reduction of mass and size 
of the cutting means, without the logs being stop- 
30 ped and, therefore, with consequent less incon- 
veniences due to the inertia of the logs. 

This makes it possible also to build a machine 
in which the length of the small rolls can be easily 
changed, as it will be apparent from the following 
35 description of an exemplary embodiment. In this 
case, there must be provided means for feeding 
the log to be cut and means which connect said 
log-feeding means to the means which impart the 
rotational motion to said rotating unit. The connec- 
40 tion means ensure the synchronism between the 
motion of the rotating unit and the motion of the 
feeding logs. The connection can be of the me- 
chanical type, or an electronic connection may be 
provided through programming means such as a 
« microprocessor, a PLC or other means capable of 
maintaining the synchronism between the motion of 
the logs feeding means and the driving means of 
the rotary unit In this way, provision may be made 
for the connection means to impart a motion at 
so variable speed to the log-feeding means while said 
rotary unit moves at constant speed. 

The invention further relates to a method for 
transversely cutting logs to form small-size rolls, 
wherein the log is fed to a cutting group compris- 
55 ing a tool for transversely cutting the logs, said tool 
rotating about its own axis and about an axis which 
is parallel to the tool axis and parallel to the axis of 
the log to be cut, wherein the log is moved forward 



2 



# 



EP 0 507 750 B1 



by a continuous motion, the cut taking place with 
the log in motion while the tool moves at a speed 
equal to that of the log. 

According to the invention the log is moved 
forward at a varying speed, that is at a reduced 
speed during the cutting operation and at a higher 
speed between subsequent cuttings. The higher 
speed may be adjusted to change the length of the 
small rolls obtained from the cutting of the logs. 

Further advantageous embodiments of the 
present invention are set forth in the appended 
claims. 

With the above and other objects in view, more 
information and a better understanding of the 
present invention may be achieved by reference to 
the following detailed description. 

DETAILED DESCRIPTION 

For the purpose of illustrating the invention, 
there is shown in the accompanying drawings a 
form thereof which is at present preferred. 

In the drawings, wherein like reference char- 
acters indicate like parts: 

Figure 1 shows a schematic side view of a 
cutting machine according to the invention. 
Figure 2 shows a longitudinal section of the 
system for the reciprocating motion of the cut- 
ting tool. 

Figure 3 shows a view on line Ill-Ill of figure 1. 
Figures 4A, 4B, 4C, 4D show diagrammatical ly a 
kinematic chain for transmitting the motion to 
the log-feeding means, and three speed curves, 
respectively. 

Figure 5A shows a section view of an apparatus 
embodying the kinematic scheme of Figure 4A. 
Figure 5B shows a modified version of an em- 
bodiment of a kinematic chain corresponding to 
the mechanism of Figure 5A. 
Figure 6 shows a kinematic scheme of a modi- 
fied embodiment for transmitting the motion to 
the log-feeding means. 

Figure 7 shows a view on line VII-VII of Figure 8 
of the means for retaining the logs during cut- 
ting. 

Figure 8 shows a plan view on line VIII-VIII of 
Figure 7. 

Figure 9 shows an electronic synchronizing sys- 
tem. 

In Figure 1, numeral 1 designated the cutting 
machine as a whole. L indicates a log or roll to be 
cut. Each log is made to advance by means of a 
series of pushers, three of which are designated 3 
in Figure 1. The pushers 3 are borne by endless 
chain or belt 5 driven between wheels 7 and 9. 
Said pushers push the logs L with a continuous 
motion at a non-constant speed, as will be de- 
scribed later in greater details, towards a cutting 



group designated 1 1 as a whole, wherein each log 
is cut to form a plurality of small rolls R. In prac- 
tice, the machine is capable of simultaneously cut- 
ting several logs, for example two or three logs, 
5 located parallel to each other, as can be seen in 
Figure 3. 

As can be seen in particular in Figures 2 and 3, 
the cutting group comprises an arm 13 supporting 
a spindle, generally indicated by 15, mounted 

10 thereon and carrying a plate 17 which rotates about 
the axis A-A of the spindle 15 (Fig. 2). Mounted on 
plate 17 is a cutting tool, hereinafter referred to as 
blade 19, rotating about its axis B-B parallel to axis 
A-A. The blade 19 is driven into rotation by a motor 

75 21 which, via a belt 23 moved around pulley 25, 
transmits the rotational motion to a shaft 27 located 
inside the spindle 15 (Figure 2). Opposite pulley 25 
on shaft 27, there is keyed a pulley 29 on which a 
belt 31 is driven for transmitting the motion to 

20 blade 19 via a pulley not shown. Also mounted on 
plate 17 are grinding wheels 20 for sharpening of 
blade 19 (Figure 1). 

The plate 17 is driven into rotation about its 
axis A-A by a motor 32 which transmits its motion 

25 to the spindle 15 via three belts 33, 34, 35 (Figures 
1 and 3) and a series of pulleys 36, 37, 38, the 
pulley 37 being coaxial to pulley 25 and secured to 
spindle 15. More particularly, the pulley 37 is fixed 
to a sleeve 39 on which the pulley 25 is supported 

30 through the bearings 41. The pulley 37 is sup- 
ported by bearings 43 on a bush 45 secured to 
arm 13. The sleeve 39, and thus the pulley 37, are 
engaged, through a key 47 and two splined mem- 
bers 49, 51 , to a hollow shaft 53 and rotate there- 

35 with. Said shaft is engaged to the plate 17 and 
supported on arm 13 by bearings 55, 57 which 
allow (in addition to the rotation of shaft 53 about 
the axis A-A) also a limited translation motion in the 
direction f33, that is, parallel to axis A-A, while the 

40 pulley 37 does not move in the axial direction. The 
bearings 55, 57 may be either sliding bearings or 
special rolling bearings of a type well-known. 

Keyed on the hollow shaft 53 through a key 59 
is a cam 61 which cooperates with two tappets 63 

45 made up of two rollers which are idly mounted on 
the arm 13 and have axes of rotation parallel to one 
another and perpendicular to the axis A-A. The 
cam 61 and the tappets 63 are provided for driving 
the hollow shaft 53, and thus plate 17 and rotating 

so blade 19 as well into a reciprocating motion of 
translation in the direction f33, for the purposes to 
be indicated below. 

The hollow shaft 53 makes up seats for hous- 
ing the bearings 71, 73 to support the inner shaft 

55 27 which is axially engaged to the hollow shaft 53 
so as to move therewith. The translation of the 
hollow shaft 53 with respect to pulley 37 and 
sleeve 39 is made possible by the spline-profile 
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coupling formed by the two splined members 49, 
51 . The member 49 is secured on the hollow shaft 
53 by a spacer 75 and a pair of ring nuts 77 which 
tighten also the cam 61 and the other spacer 76 
against a shoulder 53A. The axial sliding of the 
inner shaft 27 with respect to pulley 25 is obtained 
in a similar way. In fact, the shaft 27 is connected 
to the pulley 25 through a key 79 which connects 
said shaft to a first intermediate splined member 81 
which fits into a second intermediate splined mem- 
ber 83 fastened to pulley 25. the intermediate 
member 81 has a plurality of cylindrical holes 85 
with axes parallel to the axis A-A, which provide for 
lightening the same member 81 and to circulate 
the oil contained in the housing of shafts 27, 53 
and of cam 61 . 

The above-described disposition allows the 
blade 19, which rotates about its own axis B-B, to 
perform a rotational movement at uniform speed 
about the axis A-A and a reciprocating translation 
movement in a direction parallel to axes A-A and 
B-B driven by the cam 61. It thus follows that at 
each revolution of plate 17 about its own axis, the 
blade 19 performs a complete forward and back- 
ward travel. As the plate 17 rotates about the axis 
A-A, the logs L are made to advance by the push- 
ers 3 with a motion suitably synchronized with the 
rotary motion of blade 19 about the axis A-A. 

During this rotary motion, the blade 19 de- 
scribes a lower arc, of about 1 20 • , along which the 
said blade acts on one or more logs which are 
temporarily at the cutting position, and an upper 
arc, of about 240 • , along which the blade is clear 
of the logs. In practice, the construction of the 
machine is such as to allow more logs, mostly two 
or three, disposed parallel to each other, to be cut 
simultaneously. The arc along which the blade 19 
is engaged within the logs to be cut depends on 
the number of logs which are cut at each revolution 
of the plate 1 7 about the axis A-A. 

Since the plate 17 and the blade 19 are pro- 
vided with an intermittent forward and backward 
motion in the direction of axis A-A, it is possible, by 
a suitable shape of cam 61 and a proper synchro- 
nism between the motion of plate 17 and pushers 
3, to perform the cutting of the logs without stop- 
ping them, because the blade 19, while it is en- 
gaged within the logs, is provided with a feeding 
motion in a direction parallel to the feeding direc- 
tion of the logs and at a speed equal to the feeding 
speed of said logs. 

Theoretically, having a cam 61 of suitable 
shape, it is possible to cut the logs by keeping the 
latter at a constant feeding speed and moving the 
blade forward along the axis A-A of a sufficient 
extent during the time interval in which the blade is 
engaged with the logs. This involves, however, the 
need of making a spindle 15 of large dimensions. 
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To reduce the spindle dimensions and the accel- 
erations of the rotating unit without giving up the 
advantages of a continuous advancement of the 
logs, provision may be made that the motion of 
5 logs L will take place at variable speed, with a 
higher speed when the blade 19 is clear of the 
logs, and a reduced speed when the blade 19 
carries out the cut, i.e., when it is engaged with the 
logs. 

10 To this end, means must be provided for trans- 

mitting the motion to the chain 5, which means 
allow the speed of advancement of the logs to be 
modified in such a way as to be in synchronism 
with the motion of the plate 17 and thus of the 

rs blade 19. 

In a first embodiment of the invention, this is 
obtained by using an intermitter and an epicyclic 
train. Figures 4A, 4B, 4C and 4D show a basic 
scheme of the apparatus and three speed dia- 

20 grams. With reference to the scheme of Figure 4A, 
the rotary motion of motor 32 is transmitted to the 
shaft 91 which, by a pair of bevel gears 92, trans- 
mits the motion to the input shaft 93 of an intermit- 
ter 94. The intermitter 94 has an output shaft 95 

25 which moves with intermittent motion when the 
input motion is continuous and at constant speed. 
The motion of shaft 95 is transmitted, via a train of 
gears 96, 97, 98, to the gear-holding case or box 
99 of an epicyclic train generally designated 100. 

30 Numeral 101 indicates one of the axles of the train 
100, which is kinematically connected, via two 
gears 102 and 103, to the input shaft 93 of the 
intermitter 94. 

Numeral 104 indicates the other axle of the 

35 train 100. The axle 104 is connected to one of the 
wheels 7, 9 on which the chain 5 is driven. Since 
the hollow shaft 53 and the plate 17 must rotate at 
constant speed, the motor 32 drives the intermitter 
input shaft 93 into a continuous motion at constant 

40 speed, as diagrammatically shown in Figure 4B, 
where the angle of rotation of the plate 17 about 
the axis A-A is plotted in abscissa and the rota- 
tional speed in ordinate. The intermitter 94 is built 
in such a way as to have on the output shaft 95 a 

45 speed represented by the curve in the diagram of 
Figure 4C, where the abscissa corresponds to the 
angle of rotation of plate 17 and the ordinate the 
rotary speed value of shaft 95 corresponding to a 
constant rotary speed of input shaft 93. As can be 

so seen from this diagram, the speed of the output 
axis of intermitter 94 is zero for the whole time the 
plate 17 takes to run an arc corresponding to the 
engagement angle of the blade within the log(s) to 
be cut (about 120*), and then changes rapidly up 

55 to a value, possibly constant and, anyhow, different 
from zero, which is maintained for a rotation arc of 
the plate 17 equal to the angle along which the 
blade 19 is not engaged within the logs L. Then, 
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the speed of shaft 95 rapidly drops again down to 
zero value when the blade 19 becomes again en- 
gaged with the logs. 

The diagram of Figure 4D shows the curve of 
the speed of rotation of axle 104, which is propor- 
tional to the speed of translation of chain 5 and 
thus to the feeding speed of logs L. This diagram 
is given by the sum of the diagrams shown in 
Figures 4B and 4C. As clearly shown by this dia- 
gram, during each revolution of plate 17 about axis 
A-A, the rotational speed of axle 104 and thus the 
feeding speed of logs L have a first interval T1 
along which the log feeding speed is constant and 
of lower value than along the next interval T2, this 
second interval T2 showing a log feeding speed 
which is higher than during the interval T1 and 
possibly constant (as in the illustrated example). 
The two intervals are joined by acceleration and 
deceleration intervals. Mechanically, this is 
achieved by means of the epicyclic train 100 for 
which the following relation can be expressed: 

W = Aw1 + Bw2 

wherein W is the speed of rotation of the gear- 
holding case or box, w1 is the speed of the input 
axle 101, w2 is the speed of the output axle 104, 
and A and B are real numbers which depend on 
the internal ratios of the epicyclic train used. 

The speed of the axle 104 along the interval T1 
is determined not only by the rotary speed of shaft 
93 (and thus by the rotary speed of plate 17), but 
also by the transmission ratio between the shaft 93 
and the axle 101, which ratio is defined by gears 
102 and 103. This speed is such as to provide the 
logs L with the same feeding speed as that of 
blade 19 along the same interval. Accordingly, 
once defined, such speed must remain constant, 
unless the cam 61 is changed. 

Vice versa, the speed of input axis 93 of the 
intermitter bemg equal, the speed of axle 104 along 
the interval T2 may be changed without affecting 
the cutting operation, as the blade is not engaged 
in the logs during the interval T2. By varying this 
speed, therefore, it is possible to change the dis- 
tance between two subsequent cuts made on the 
logs, and thus the length of each small roll pro- 
duced by the machine. The speed variation along 
the interval T2 is achieved by suitably replacing the 
gears 96, 97. 98 and the gear solid to the box 99 of 
the epicyclic train 100. 

Figure 5A shows an embodiment of the kine- 
matic scheme of Figure 4A. In this figure, parts 
corresponding to the elements of Figure 4A are 
indicated by the same reference numbers. All the 
apparatus is oil-bathed within a box whose portion 
107 is shown on the right side of Figure 5A. To 
achieve a more compact construction, the gear- 
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holding case or box 99 of the epicyclic train 100 is 
supported by bearings 109 housed within the box 
107. The intermitter 94 may be of known type and 
will be summarily described herein. In the exem- 
5 plary embodiment shown in Figure 5A, the intermit- 
ter is provided with a pair of cams 111, keyed on 
shaft 93, which cooperate with two disks 113 keyed 
on shaft 95, and each carrying a plurality of wheels 
115 acting as tappets for the relevant cams 111. 

w The shape of cams 111 and the dimension and 
disposition of wheels 1 1 5 are such as to drive the 
output shaft 95 with the desired equation of motion. 

The position of box 107 is shown in Figures 1 
and 3. The motion of motor 32 is transmitted to 

is box 107 through belt 33, pulleys 36, shaft 108 and 
toothed belt 110. The output axle 104 is 
kinematically connected to the axis of wheels 9 
which drive the chains 5 (Figure 3). 

Rgure 5B shows a slightly modified embodi- 

20 ment of the kinematic scheme of Rgure 4A. In this 
figure, numeral 291 indicates the shaft which de- 
rives the motion from motor 32. The motion of 
shaft 291 is transmitted, through a relevant belt 
291 C, to a pair of bevel gears 292 and to the input 

25 shaft 293 of an intermitter 294. The output shaft 
295 of the intermitter 294 is connected, via a gear 
train 296, 297, 298, 299, to an axle of a gearing 
300 having the same functions as the gearing 100 
of Rgure 5A. The gear-holding box 399 draws the 

30 motion, through a belt 306 and a pulley 305, from 
the pair of bevel gears 292. The output axle 304 of 
gearing 300 operates the advancement of the logs 
L through the pushers 3. 

Rgure 6 shows a different solution for the 

35 transmission of motion to chain 5. In this case, the 
motion from shaft 91, which rotates at a speed 
proportional to the speed of rotation of plate 17 
about the axis A-A,- is transmitted via the pair of 
bevel gears 92 to the toothed pulley 103 and, from 

40 this.to the other toothed pulley 102 which is keyed 
on an axle 101 of the epicyclic train 100. The gear- 
holding case or box 99 of the epicyclic train 100 is 
kinematically connected to a motor 117 which is, in 
turn, connected to a central processing unit, sche- 

45 matically indicated at 120. In this case, the desired 
equation of motion for the output axle 104 of epi- 
cyclic train 100 is obtained by suitably program- 
ming the central unit 120. The motor 117 remains 
stopped during each time interval during which the 

so blade 19 is engaged within the logs to be cut, 
whereas it is driven into rotation during the time 
interval in which the blade 19 is not active. When 
the motor 117 rotates, the speed of axle 104 is 
increased in a way similar to the one obtained with 

55 the intermitter 94 of Figures 4A and 5. The different 
lengths of small rolls being cut are achieved in this 
case by acting on the number of revolutions or 
fractions of revolutions of the motor 117 during 
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each operative period. 

Figures 4 to 6 show mechanical systems for 
the synchronism between the rotary motion of the 
unit 17 about axis A-A and the feeding motion of 
the log L to be cut. This synchronism, however, 5 
may also be obtained by an electronic system 
shown in Figure 9 which shows the cutting group 
11 and the actuation motors. In this embodiment 
(where like parts or parts corresponding to the 
embodiment of Figure 1 are indicated by the same io 
reference number), the motor 32 drives into rota- 
tion only the unit 17 about axis A-A through the 
belt 34. The advancement of logs L is accom- 
plished by an independent motor 350 which is 
connected via a belt 351 to pulleys 9 which drive is 
the chains 5. The motor 350, which may be moun- 
ted in axial alignment with pulleys 9, is connected 
to a central processing unit 353. Also connected to 
the central processing unit 353 is the motor 32. 
The central processing unit 353 is programmed in 20 
such a way as to cause an advancement of the 
logs L at variable speed and in synchronism with 
the rotation of unit 17. 

In the cutting region, the logs L are sideway 
retained by clamping means generally indicated by 25 
130 in Figures 1, 7 and 8. As can be seen in 
Figure 8, the machine illustrated by the exemplary 
embodiment has two parallel clamping means 130 
for the simultaneous cut of two logs L which move 
forward in the direction of arrow fl_. Each clamping 30 
means is formed by two portions 130A and 130B, 
respectively, and each portion is, in turn, made up 
of two symmetrical semi-cylindrical shells shown at 
132A, 134A and 132B, 134B, respectively (Rgure 
8). The shells 132A, 132B are fixed and rigidly 35 
connected to a base 136, while the shells 134A and 
134B are resiliently engaged to the base 136. The 
resilient connection is obtained as follows. Each 
shell 134A, 134B is borne by brackets 137 fixed to 
respective elements 139 supported on the base 40 
1 36 by pivot pins 1 41 . Combined with each ele- 
ment 139 is a thread bar 143 which is screwed 
down in a dead hole on base 136 and passes 
through a hole of the respective element 139. Nuts 
145 screwed on the thread bar 143 form an upper 45 
abutment for the relevant element 139. Also pro- 
vided in the base 136 are holes 147 which house 
compression springs 149 (one for each element 
139) which react against a plate 151 sliding into a 
relevant hole 1 53 formed in each element 1 39. The so 
position of plate 151 can be adjusted by respective 
screws 155. The screws 155 define the degree of 
compression of the springs 147. With this disposi- 
tion, the springs 147 tend to keep the shells, which 
form each clamping means, as close as possible to 55 
each other by leaving the minimum space for the 
log passing therebetween and thus providing a 
logs-retaining force. The restricted oscillation pos- 




750 B1 10 



sibility of shells 134A, 134B allows the clamping 
means to fit possible slight differences in the diam- 
eter of subsequent logs. The force of springs 147 
is such as to exert on logs L a friction force 
sufficient to prevent the logs from advancing by 
inertia and thus losing contact with pushers 3 when 
the latter slow down. 

Each shell 132A, 134A has a flared inlet por- 
tion, indicated by 135A, which forms a guide for 
the incoming logs. Similarly, each shell 132B, 134B 
has a flared portion 138 (Figure 7) for the same 
purpose. Between the two portions 130A, 130B of 
the clamping means 1 30 is an interspace 1 61 hav- 
ing wedge-shape development with a maximum 
spacing in the upper side of the clamping means 
and a minimum spacing at the bottom thereof. It is 
within this space that the blade 19 passes during 
cutting. The blade 19 moves forward with a feeding 
motion and a rotary motion about the axis A-A, and 
when it enters the interspace 161 it is located at a 
high position with respect to the axis of the logs, 
and in its back position with respect to the feeding 
direction. As the cutting goes on, the blade 19 is 
lowered towards the base 136 and moves forward 
in the log feeding direction fl_ and it has run half of 
its feeding travel when it reaches the position of 
maximum lowering. Then it starts to rise again 
while continuing to move forward. This is why the 
interspace 161 can be made of wedge-like uniform 
and symmetrical shape by reducing the distance 
between portions 130A, 130B thereby improving 
the guide of logs L. 

The presence of reference numbers in the ap- 
pended claims has the purpose of facilitating the 
reading of the claims, reference being made to the 
description and the drawing, and does not limit the 
scope of the protection represented by the claims. 

Claims 

1. A machine for cutting a log (L) of web material 
into e plurality of small rolls (R), including a 
unit (17) rotating at constant speed about an 
axis (A-A) parallel to the axis of the log (L) to 
be cut and carrying a cutting blade (19) rotat- 
ing about an axis (B-B) parallel to the axis (A- 
A) of said unit (1 7); means (61 , 63) which drive 
said cutting blade (19) into a reciprocating 
forward and bachward motion parallel to the 
axis of the log (L) to be cut, during the cutting 
step said blade (19) having a speed of transla- 
tion substantially equal to the feeding speed of 
the log (L) to be cut; and log feeding means (3, 
5, 7,9) for feeding the log (L) to be cut, char- 
acterized in that 

- said log feeding means move said tog at 
a first speed equal to the forward speed 
of said blade (19) during cutting and at a 
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second higher speed during two subse- 
quent cuttings on said log; 
- and that connection means (94-100; 99- 
120; 353) are provided for keeping a 
synchronism between the reciprocating 5 
axial motion of the cutting blade (1 9) and 
the log feeding means (3, 5, 7, 9). 

2. A machine according to Claim 1, wherein said 
means (61, 63) which drive the cutting blade 10 
(19) into a reciprocating motion comprise cam 

and tappet members. 

3. A machine according to Claim 1 or 2, char- 
acterized in that said means (61, 63) which 75 
drive the cutting blade (19) into a reciprocating 
motion, are combined to the shaft (53) which 
supports the rotating unit (17) on which said 
cutting blade (19) is supported. 

20 

4. A machine according to Claim 3, characterized 
in that said shaft (53) supporting the rotating 
unit is slidingly supported within a seat to 
which fixed tappet members (63) are com- 
bined, and that on said support shaft (53) a 25 
front cam (61) cooperating with said tappet 
members (63) is keyed. 

5. A machine according to Claim 3 or 4, char- 
acterized in that supported inside said shaft 30 
(53) supporting the rotating unit (17) is an 
internal shaft (27) for transmitting the motion to 

the cutting blade (19), said internal shaft (27) 
being supported in such a way as to be able to 
slide together with said shaft (53) supporting 35 
the rotating unit. 

6. A machine according to one or more preced- 
ing claims, characterized in that it comprises 
mechanical connection means (91 - 104; 99 - 40 
104, 117, 120) which mechanically connect 

said log feeding means (3, 5, 7, 9) to the 
means (32) which impart the rotary motion to 
said rotating unit (17), said mechanical connec- 
tion means ensuring the synchronism between 45 
the motion of the rotating unit (17) and the log 
(L) feeding motion. 

7. A machine according to Claim 6, characterized 

in that said mechanical connection means 50 
comprise an epicyclic train (100), an axle (101) 
of which rotates at a speed proportional to the 
rotary speed of the rotating unit (17), and 
means (94, 95, 96, 98; 117. 120) to move the 
gear-holding box (99) of said epicyclic train 55 
(100) with an intermittent speed, the output 
axle (104) of the train (100) being connected to 
said log feeding means (3, 5, 7, 9). 
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8. A machine according to Claim 7 characterized 
in that combined to the epicyclic train (100) is 
an intermitter (94) whose input shaft (93) 
rotates at a speed proportional to the rotary 
speed of the rotating unit (17), and whose 
output shaft (95) is kinematically connected to 
the gear-holding box (99) of said epicyclic train 
(100). 

9. A machine according to Claim 8, characterized 
in that the velocity ratio between the output 
shaft (95) of the intermitter (94) and the gear- 
holding box (99) of the epicyclic train (100) can 
be modified. 

10. A machine according to Claim 9, characterized 
in that a set of gears (96, 97, 98) is interposed 
between said output shaft (95) of the intermit- 
ter (94) and the gear-holding box (99), at least 
some of which gears can be replaced in order 
to modify the velocity ratio. 

11. A machine according to Claim 7, characterized 
in that a motor (117) controlled through a cen- 
tral processing unit (120) is combined to the 
gear-holding box (99) of the epicyclic train 
(100). 

12. A machine according to one or more of Claims 
1 to 5, characterized in that it comprises first 
motor means (350) for feeding the logs (L) and 
second motor means (32) for driving into rota- 
tion the rotating unit (17) and a programmable 
central processing unit (353) for controlling the 
synchronism between said first and said sec- 
ond motor means. 

13. A machine according to one or more preced- 
ing claims, characterized in that it comprises 
means (113) for retaining the logs (L) during 
cutting, which include, for each log (L) to be 
cut, a clamping means (130) formed into two 
portions (130A, 130B) within which the log (L) 
slides, said portions being coaxial to each oth- 
er and spaced apart by an extent sufficient to 
allow the axial displacement of the cutting 
blade (19). 

14. A machine according to Claim 13, character- 
ized in that between the two portions (130A, 
130B) of each clamping means (130) there is 
provided an interspace (161) having a dimen- 
sion which varies along the vertical develop- 
ment of the clamping means (130), said inter- 
space having a minimum dimension at the 

. bottom and a maximum dimension at the top 
of the clamping means (130). 
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15. A machine according to Claim 13 or 14, char- 
acterized in that each portion of each clamping 
means (130) is formed by two substantially 
symmetrical members (132A, 134A; 132B, 
134B), at least one of which is resiliency urged 
towards the other. 

16. A machine according to one or more of the 
preceding claims, characterized in tha said unit 
(17) includes a pair of grinding wheels (20) 
which move axially with said cutting blade (1 9). 

17. A method for the transversal cutting of logs 
(L) for the formation of small rolls (R) in which 
the log (L) is made to advance towards a 
cutting group comprising a blade (19) for trans- 
versely cutting the log (L), wherein the blade 
(19) rotates about its axis (B-B) and in an orbit 
which has an axis (A-A) parallel thereto and to 
the axis of the log (L), wherein the blade is 
reciprocating ly moved in a direction parallel to 
the axis of the log and wherein the log is made 
to advance with continuous motion, the cut 
taking place with the log (L) in motion while the 
blade (19) performs a feed run at the same 
speed as the speed of the log, characterized in 
that the log (L) is made to advance at variable 
speed, with a reduced speed during the cutting 
operation, and with a higher speed between 
two subsequent cuttings af said log. 

1a A method according to Claim 17, characterized 
in that the higher feeding speed is changed in 
order to vary the length of the small rolls (R) 
obtained from the cutting. 

Patentanspriiche 

1. Maschine zum Schneiden eines Stammes (L) 
aus Bahnmaterial in mehrere kleine Rollen (R) 
mit einer mit konstanter Geschwindigkeit um 
eine Achse (A-A) parallel zur Achse des zu 
schneidenden Stammes (L) rotierenden Einheit 
(17), die ein um eine parallel zur Achse (A-A) 
der Einheit (17) verlaufende Achse (B-B) dre- 
hendes Schneidmesser (19) tragt; mit Mitteln 
(61, 63), die das Schneidmesser (19) zu einer 
parallel zur Achse des zu schneidenden Stam- 
mes (L) hin- und hergehenden Vorwarts- und 
ROckwa rtsbewegung antreiben, wobei wan rend 
des Schneidschrittes das Schneidmesser (19) 
eine der Zufuhrgeschwindigkeit des zu schnei- 
denden Stammes (L) im wesentlichen gleiche 
Translationsgeschwindigkeit hat; sowie mit 
Stammzufuhrmitteln (3, 5, 7, 9) zum ZufUhren 
des zu schneidenden Stammes (L), dadurch 
gekennzefchnet, dafi 



- die Stammzufuhrmittel den Stamm mit 
einer ersten Geschwindigkeit, die gleich 
der Vorwartsgeschwindigkeit des 
Schneidmessers (19) wahrend des 

s Schneidens ist, und mit einer zweiten 

hoheren Geschwindigkeit wahrend zwei- 
er folgender Schnitte an dem Stamm be- 
wegen; 

- und daB Verbindungsmittel (94-100; 99- 
10 120; 353) zur Aufrechterhaltung einer 

Synchronisation zwischen der hin- und 
hergehenden axialen Bewegung des 
Schneidmessers (19) und der Stammzu- 
fuhrmittel (3, 5, 7, 9) vorgesehen sind. 

75 

2. Maschine nach Anspruch 1 , bei der die Mittel 
(61, 63), die das Schneidmesser (19) zu einer 
hin- und hergehenden Bewegung antreiben, 
Nocken und Mitnehmergiieder aufweisen. 

20 

3. Maschine nach Anspruch 1 Oder 2, dadurch 
gekennzeichnet, daB die Mittel (61, 63), die 
das Schneidmesser (19) zu einer hin- und her- 
gehenden Bewegung antreiben, mit der Wellle 

25 (53) kombiniert sind, die die drehende Einheit 

(17), auf welcher das Schneidmesser (19) gela- 
gert ist, tragt. 

4. Maschine nach Anspruch 3, dadurch gekenn- 
30 zeichnet, daB die die drehende Einheit tragen- 

de Welle (53) in einem Sitz gleitbar gelagert 
ist, mit welchem feste Mitnehmergiieder (63) 
kombiniert sind, und daB auf der Lagerwelle 
(53) ein mit den Mitnehmergliedern (63) zu- 
35 sammenwirkende Stirnnocke (61) aufgekeilt ist. 

5. Maschine nach Anspruch 3 oder 4, dadurch 
gekennzeichnet, daB im Inneren der die dre- 
hende Einheit (17) lagernden Welle (53) eine 

40 Innenwelle (27) zum Ubertragen der Bewegung 

auf das Schneidmesser (1 9) gelagert ist, wobei 
die Innenwelle (27) in solcher Weise gelagert 
ist, dafi sie zusammen mit der die drehende 
Einheit lagernden Welle (53) gleiten kann. 

45 

6. Maschine nach einem oder mehreren der vor- 
stehenden AnsprOche, dadurch gekennzeich- 
net, daB sie mechanische Verbindungsmittel 
(91-104; 99-104; 117, 120) aufweist, die die 

so Stammzufuhrmittel (3, 5, 7, 9) mit den Mitteln 

(32), die die Drehbewegung der drehenden 
Einheit (17) aufpragen, mechanisch verbinden, 
wobei die mechanischen Verbindungsmittel die 
Synchronisation zwischen der Bewegung der 

55 rotierenden Einheit (17) und der Stamm(L)- 

Zufiihrbewegung sicher stelien. 
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7. Maschine nach Anspruch 6, dadurch gekenn- 
zeichnet, daB die mechanischen Verbindungs- 
mittel einen epizyklischen Getriebezug (100), 
eine Achse (101), die mit einer Geschwindig- 

keit rotiert, die proportional zur Drehgeschwin- 5 
digkeit der drehenden Einheit (17) ist, sowie 
Mittel (94, 95, 96, 98; 117, 120) zum Drehen 
des Getriebekastens (99) des epizyklischen 
Getriebezugs (100) mit einer Zwischenge- 
schwindigkeit aufweisen, wobei die Ausgangs- 10 
achse (104) des Getriebezugs (100) mit den 
StammzufOhrmitteln (3, 5, 7, 9) verbunden ist. 

8. Maschine nach Anspruch 7, dadurch gekenn- 
zeichnet, daB mit dem epizyklischen Getriebe- 75 
zug (100) ein Unterbrecher (94) kombiniert ist, 
dessen Eingangswelle (93) mit einer Ge- 
schwindigkeit dreht, die proportional zur Dreh- 
geschwindigkeit der drehenden Einheit (17) ist, 

und dessen Ausgangswelle (95) mit dem Ge- 20 
triebekasten (99) des epizyklischen Getriebe- 
zugs (1 00) kinematisch verbunden ist. 

9. Maschine nach Anspruch 8, dadurch gekenn- 
zeichnet, daB das Geschwindigkeitsverhaltnis 25 
zwischen der Ausgangswelle (95) des Unter- 
brechers (94) und dem Getriebekasten (99) 

des epizyklischen Getriebezugs (100) modifi- 
ziert werden kann. 

30 

10. Maschine nach Anspruch 9, dadurch gekenn- 
zeichnet, daB eine Gruppe von Ritzeln (96, 97, 
98) zwischen der Ausgangswelle (95) des Un- 
terbrechers (94) und dem Getriebekasten (99) 
zwischengeschaltet ist, wpbei wenigstens eini-. 35 
ge der Ritzel zur Modifizierung des Geschwin- 
digkeitsverhaltnisses ersetzt werden konnen. 

11. Maschine nach Anspruch 7, dadurch gekenn- 
zeichnet, daB ein von einer zentralen Prozes- 40 
soreinheit (120) gesteuerter Motor (117) mit 
dem Getriebekasten (99) des epizyklischen 
Getriebezugs (100) kombiniert ist. 

12. Maschine nach einem oder mehreren der An- 45 
sprOche 1 bis 5, dadurch gekennzeichnet, daB 

sie erste Motormittel (350) zum ZufOhren der 
Stamme (L) sowie zweite Motormittel (32) zum 
Drehantrieb der drehenden Einheit (17) und 
eine programmierbare zentrale Prozessorein- so 
heit (353) zum Steuem der Synchronisation 
zwischen den ersten und den zweiten Motor- 
mitteln umfaBt. 

13. Maschine nach einem oder mehreren der vor- 55 
stehenden AnsprQche, dadurch gekennzeich- 
net. daB sie Mittel (113) zum Festhalten der 
Stamme (L) wahrend des Schneidens aufweist, 



die fur jeden zu schneidenden Stamm (L) zu 
zwei Abschnitten (130A, 130B) gebildete Klem- 
mittel (130), innerhalb denen der Stamm (L) 
gleitet, umfaBt. wobei die Abschnitte zueinan- 
der koaxial und hinreichend weit voneinander 
beabstandet sind, um die axiale Verlagerung 
des Schneidmessers (19) zu ermoglichen. 

14. Maschine nach Anspruch 13, dadurch gekenn- 
zeichnet, daB zwischen den beiden Abschnit- 
ten (130A, 130B) jedes Klemmittels (130) ein 
Zwischenraurn (161) von einer Dimension vor- 
gesehen ist. die langs der vertikalen Abwick- 
lung der Klemmittel (130) variiert, wobei der 
Zwischenraurn eine kleinste Dimension am Bo- 
den und eine maximale Dimension am Kopf 
der Klemmittel (130) aufweist. 

15. Maschine nach Anspruch 13 oder 14, dadurch 
gekennzeichnet, daB jeder Abschnitt jedes 
Klemmittels (130) von zwei im wesentlichen 
symmetrischen Bauteilen (132A, 134A; 132B, 
134B) gebildet ist, von denen wenigstens eines 
gegen das andere elastisch beaufschlagt ist. 

16. Maschine nach einem oder mehreren der vor- 
stehenden Anspruche, dadurch gekennzeich- 
net, daB die Einheit (17) ein Paar von Schlei- 
fradern (20) aufweist, die sich mit dem 
Schneidmesser (19) axial bewegen. 

17. Verfahren zum Querschneiden von Stammen 
(L) zur Bildung kleiner Rollen (R), bei welchem 
der Stamm (L) zur Bewegung auf eine 
Schneidgruppe zu veranlaBt wird, welche ein 
Schneidmesser (19) zum Querschneiden des 
Stammes (L) aufweist, wobei das Schneidmes- 
ser (19) um seine Achse (B-B) sowie in einer 
Bahn rotiert, die eine Achse (A-A) parallel dazu 
und zur Achse des Stammes (L) aufweist, wo- 
bei das Messer hin- und hergehend in eine 
Richtung parallel zur Achse des Stammes be- 
wegt wird und wobei der Stamm mit kontinu- 
ierlicher Bewegung vorwarts bewegt wird, das 
Schneiden mit dem in Bewegung befindlichen 
Stamm (L) ausgefuhrt wird, wahrend das Mes- 
ser (19) einen ZufUhrlauf mit der gleichen Ge- 
schwindigkeit wie der Geschwindigkeit des 
Stammes ausfOhrt, dadurch gekennzeichnet, 
daB der Stamm (L) mit variabler Geschwindig- 
keit vbrwartsbewegt wird, und zwar mit einer 
reduzierten Geschwindigkeit wahrend der 
Schneidoperation und mit einer hoheren Ge- 
schwindigkeit zwischen zwei aufeinanderfol- 
genden Schnitten an dem Stamm. 

18. Maschine nach Anspruch 17, dadurch gekenn- 
zeichnet, daB die hohere ZufOhrgeschwindig- 
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keit verandert wird, um die Lange der aus dem 
Schneiden erhaltenen kleinen Rollen (R) zu 
verandern. 

Revendications 

1. Machine destinee a couper un rouleau (L) de 
materiau en bande en une pluralite de petits 
rouleaux (R), comprenant une unite* (17) en 
rotation a vitesse constante autour d'un axe (A- 
A) parallele a Paxe du rouleau (L) a couper et 
portant une lame coupante (19) tournant autour 
d'un axe (B-B) parallele a Paxe (A-A) de Punite 
(17); des moyens (61,63) qui pilotent la lame 
coupante (19) dans un mouvement alternatif de 
va-et-vient parallele a I'axe du rouleau (L) a 
couper, cette lame (19) ayant une vitesse de 
defacement sensiblement identique a la vites- 
se d'alimentation du rouleau (L) a couper du- 
rant Top^ration de coupe ; et des moyens 
(3,5,7,9) d'alimentation en rouleau (L) a cou- 
per, caracterisee en ce que : 

- ces moyens d'alimentation en rouleau 
d^placent le rouleau a une premiere vi- 
tesse egale a la vitesse d'avancement de 
la lame (19) durant la coupe, et a une 
seconde vitesse plus 6leve"e dans Pinter- 
valle entre deux coupes successives du 
rouleau; 

- et en ce que les moyens de liaison (94- 
100 ; 99-120 ; 353) sont destines a 
conserver le synchronisme entre le mou- 
vement alternatif axial de la lame (19) et 
les moyens d'alimentation en rouleau 
(3,5,7,9). 

2. Machine selon la revendication 1 , dans laquelle 
les moyens (61,63) qui pilotent la lame cou- 
pante (1 9) selon un mouvement alternatif com- 
prennent une came et des elements en forme 
de taquet. 

3. Machine selon les revendications 1 ou 2 f ca- 
racterisee en ce que les moyens (61,63) qui 
pilotent la lame coupante (19) selon un mouve- 
ment alternatif sont combine's a Parbre (53) qui 
supporte Punite (17) sur laquelle la lame cou- 
pante (19) est maintenue. 

4. Machine selon la revendication 3, caracteris£e 
en ce que I'arbre (53) assurant le support de 
Punite rotative (17) est maintenu en coulisse- 
ment a Pinterieur d'un siege auquel sont com- 
bines des elements de taquet fixes, et en ce 
qu'une came frontale coopeVant avec ces 6\6- 
ments de taquet fixes (63) est enclench£e sur 
Parbre support (53). 



5. Machine selon la revendication 3 ou 4, caracte- 
risee en ce qu'a Pinterieur de Parbre (53) assu- 
rant le support de Punite rotative (17) est dis- 
pose un arbre interne (27) destine a transmet- 
5 tre le mouvement a la lame coupante (19), cet 

arbre interne (27) etant maintenu de maniere a 
pouvoir coulisser avec Parbre (53) supportant 
Punite rotative. 

10 6. Machine selon une ou plusieurs des revendica- 
tions precedentes, caracterisee en ce qu'elle 
comprend des moyens de liaison mecanique 
(91-104 ; 99-104 ; 117,120) qui relient mecani- 
quement les moyens d'alimentation en rouleau 

75 (3,5,7,9) aux moyens (32) qui appliquent le 

mouvement rotatif a Punite rotative (17), ces 
moyens de liaison mecanique assurant le 
synchronisme entre le defacement de Punite* 
rotative (17) et Pavancement du rouleau (L). 

20 

7. Machine selon la revendication 6, caracterisee 
en ce que les moyens de liaison mecanique 
comportent un train epicycloVdal (100) dont Pun 
des axes (101) tourne a une vitesse propor- 

25 tionnelle a la vitesse de rotation de Punite (17), 

et des moyens (94,95,96,98 ; 117,120) dSpla- 
gant a vitesse intermittente le carter (99) de la 
bolte d'engrenages du train epicycloTdal (100), 
Paxe de sortie (104) du train (100) etant rel\6 

30 aux moyens d'alimentation en rouleau 

(3,5,7,9). 

8. Machine selon la revendication 7, caracterisee 
en ce qu'un sequenceur (94) est combine au 

35 train epicycloTdal (100), sequenceur dont Par- 

bre d'entree (93) tourne a une vitesse propor- 
tionnelle a la vitesse de rotation de Punite* (17), 
et dont Parbre de sortie (95) est relie* de ma- 
niere cindmatique au carter (99) de la botte 

40 d'engrenages du train epicycloVdal (1 00). 

9. Machine selon la revendication 8, caracterisee 
en ce que le rapport de vitesses entre celle de 
Parbre de sortie (95) du sequenceur (94) et 

45 celle du carter (99) de la bolte d'engrenages 

du train epicycloTdal (100) peut etre modified 

10. Machine selon la revendication 9, caracterisee 
en ce qu'un ensemble d'engrenages (96,97,98) 

so est interpose entre Parbre de sortie (95) du 

sequenceur (94) et le carter (99) de la bolte 
d'engrenages, certains de ces engrenages au 
mo ins pouvant etre remplaces afin de modifier 
le rapport de vitesses. 

55 

11. Machine selon la revendication 7, caracterisee 
en ce qu'un moteur (117) commande par le 
biais d'une unite centrale de calcul (120) est 
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relie* au carter (99) de la botte d'engrenages du 
train epicycloTdal (100). 

12. Machine selon une ou plusieurs des revendica- 
tions 1 a 5, caracterisee en ce qu'elle com- 5 
prend des premiers moyens motorises (350) 
pour alimenter en rouleaux (L) et des seconds 
moyens motorists (32) pour piloter en rotation 
I'unite* (17), et une unite" centrale de calcul 
programmable (353) pour contrdler le synchro- io 
nisme entre les premiers et les seconds 
moyens motorists. 

13. Machine selon une ou plusieurs des revendica- 
tions precedentes, caracterisee en ce quelle 15 
comporte des moyens (113) pour maintenir les 
rouleaux (L) durant la coupe, comprenant, pour 
chaque rouleau (L) a couper, des moyens de 
serrage (130) formts en deux parties (130A, 
130B) entre lesquelles le rouleau (L) glisse, 20 
ces parties etant coaxiales et espacees d'un 
interval le suffisant pour permettre le deface- 
ment axial de la lame coupante (19). 

14. Machine selon la revendication 13, caracttri- 25 
s6e en ce qu'un espace (161) ayant une di- 
mension qui varie le long du developpement 
vertical des moyens de serrage (130) existe 
entre les deux parties (130A, 130B) de chaque 
moyen de serrage (130), cet espace ayant une 30 
dimension minimale dans la partie inferieure 

des moyens de serrage (130) et une dimen- 
sion maximale dans leur partie superieure. 

15. Machine selon la revendication 13 ou 14, ca- 35 
racterisee en ce que chacune des parties de 
chaque moyen de serrage (1 30) est constitute 

de deux organes (132A.134A ; 132B,134B) 
sensiblement symttriques, dont au moins un 
des deux est pousse par la force d'un ressort 40 
contre I'autre. 



dans une direction paraJIele a i'axe du rouleau 
(L), et dans lequel ce rouleau se dtplace dans 
un mouvement continu, la coupe prenant place 
avec le rouleau (L) en deplacement tandis que 
la lame (19) effectue son operation a la meme 
vitesse d'avancement que celle du rouleau, 
caracterise en ce que le rouleau (L) progresse 
a vitesse variable, a vitesse reduite durant 
I'operation de coupe, et avec une vitesse plus 
tlevte entre deux coupes constcutives du 
rouleau. 

18. Procede selon la revendication 17, caracterise 
en ce que la vitesse la plus elevee d'alimenta- 
tion est c nan gee de maniere a faire varier la 
longueur des petits rouleaux (R) obtenus par la 
coupe. 



16. Machine selon une ou plusieurs des revendica- 
tions precedentes, caracterisee en ce que 
runite" (17) comporte une paire de meules cir- 45 
culaires (20) qui suit le mouvement axial de la 
lame coupante (1 9). 

17. Procede pour la coupe transversale de rou- 
leaux (L) dans le but de realiser des petits so 
rouleaux (R) dans lequel le rouieau (L) avance 

en direction d'un dispositif de coupe compre- 
nant une lame (19) assurant la coupe transver- 
sale du rouleau (L), cette lame (19) tournant 
autour de son propre axe (B-B) et selon une 55 
orbite dont Taxe (A- A) est parallele a I'axe (B- 
B) et a I'axe du rouleau (L), dans lequel la 
lame se 66 place selon un mouvement alternatif 
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